UVB-induced melanogenesis may be mediated through the MSH-receptor system.
Ultraviolet B radiation (UVB) elicits an increase in melanin production in mammalian skin. The mechanisms regulating this process are not understood, although it is well documented that there is an increase in the number of melanin-producing melanocytes. The melanotropins (MSH) are a family of peptides that increase the melanin content of melanocytes through an interaction with high affinity receptors. We have obtained evidence that the effects of UVB on melanogenesis may be mediated through an increase in MSH receptor activity on melanocytes. First, exposure of Cloudman S91 mouse melanoma cells to UVB resulted in increased binding of 125I-MSH to cells within 24 h. In five separate experiments, UVB-irradiated cultures displayed 2-10-fold increases in MSH binding capacity over that of unirradiated control cultures (optimum doses 10-20 mJ/cm2). Second, UVB and MSH potentiated one another in promoting cutaneous melanogenesis in both mice and guinea pigs. In the areas of guinea pig skin that received both UVB and MSH, there was a fivefold increase in active melanocytes/mm2 over the sum of active melanocytes/mm2 in areas receiving either MSH or UVB separately. Our results suggest that UVB light causes an increase in MSH receptor activity on cutaneous melanocytes, thus increasing cellular responsiveness to MSH. Implicit in this mechanism is a transduction of radiant energy into chemical energy during the process of UVB-induced melanogenesis.